Polyamine changes during senescence and tumorogenesis in plants.
Putrescine, spermidine, spermine and two unknowns designated as A and B were detected in first seedling leaves of barley (Hordeum vulgare L. var. Wolfe). The levels of these polyamines in first seedling leaves from 4-day-old barley plants grown in darkness or in light were comparable and did not change significantly after exposure of dark grown plants to light for 24 h. No significant consistent changes in the amounts of above polyamines, except perhaps decline in spermidine, were noted during senescence of intact or excised first seedling leaves of barley and this spermidine decline was suppressed during retardation of senescence of excised leaves by 10 mg/l kinetin in the dark. In addition, putrescine, spermidine, spermine, cadaverine and diaminopropane (0.2 mM, 1 mM, 10 mM) had no effect on senescence of excised barley leaves in the dark and both spermine and spermidine induced bleaching of the leaves in the light. Both spermine and spermidine (approx. 10 mM) inhibited RNase and DNase activities but stimulated phosphodiesterase activity (assayed with bis-p-nitrophenyl phosphate as substrate) in crude soluble extracts from barley leaves. Purified snake venom phosphodiesterase activity assayed with RNA as substrate was, however, stimulated by 300-400% by 7-14 mM spermine or spermidine indicating similar possibilities for barley phosphodiesterase. These results together with the presence of multiple species of these enzymes and a decline in net soluble RNase and DNase activities during senescence in barley leaves reported previously, make it unlikely that inhibition of RNase activity in vitro by polyamines could be correlated with their effect on senescence. Putrescine, spermidine and spermine were detected in normal and crown gall tumor tissue cultures of tobacco (Nicotiana tabacum var Wisconsin 38) and in tobacco mosaic virus (TMV)-infected freshly excised pith tissue from tobacco which represented non-proliferating tissue. The level of all three polyamines was several-fold higher in cultured tissues compared to the non-dividing freshly excised pith tissue and the tumor cultures had several-fold higher spermidine and putrescine respectively compared to normal tissue cultures. These results indicate high levels of polyamines in growing tissues but no consistent pivotal changes in polyamines during senescence. The results also do not support polyamines being natural anti-senescent compounds in plants or that their anti-senescent compounds effect could result from inhibition of RNase activity.